The objective of this study was to analyze the temporal trend of physical activity and body mass index in young adults aged 18-30 in Spain and to ascertain their relationship with sociodemographic and psychosocial variables in the period of 2009-2017. Methods: A descriptive study with a sample of 10,061 young adults aged 18-30 years was performed. The data were obtained from the European Health Survey in Spain in 2009 and 2014 and the National Health Survey in 2011/2012 and 2017. The chi-square test was used for qualitative variables, and multiple linear regression analysis was performed for physical activity. Results: Sedentary levels had decreased in 2017 as compared to 2011/2012 (p < 0.001); smokers were more sedentary than non-smokers (p < 0.001); men were more active than women (p < 0.001); and the year with the highest physical activity was 2014. Body mass index in the total sample increased from 2009 to 2017 (p < 0.01), showing a significant increase in obesity in women (p < 0.05) and no difference in men (p ≥ 0.05). Conclusions: In the period 2011/2012-2017, the sedentary lifestyle of young adults was reduced and physical activity was increased, with men being more active than women. such as passive transport, have also been associated with increased obesity [7] . Physical activity is also important as an appetite regulator, observing that people with low levels of PA have higher levels of food cravings than people with high levels of PA [8] . It has been proven that both levels of PA and sociodemographic and psychosocial characteristics influence obesity [9] . In a 32-year longitudinal study, it was observed that twins with different lifestyles and sociodemographic and psychosocial differences had significant differences in body weight, BMI and fat percentage, with the lowest results in those that had the highest levels of PA [9] .
Introduction
There is increasing evidence that physical activity (PA) has very beneficial effects for people of all ages, and the sooner these habits are acquired, the greater the benefits, contributing to maintenance of a person's health as they advance in age [1] .
Among different health disorders, there is obesity. Currently, 70% of adults with obesity have acquired it in adulthood [2] . On the other hand, anxiety and depression have been directly related to weight gain in young adults [3] . In Spain, the population aged 18-30 years amounts to 5.3 million [4] , which gives an idea of the magnitude of the problem. Body mass index (BMI) and obesity are related to levels of PA [5] .
Mechanization in all areas has affected the way of life, both in the workplace (reducing energy expenditure) and at home (increasing sedentary lifestyle) [6] . Sedentary behaviors, to obesity; there are authors who are against their contribution [26] [27] [28] and in their favor [8, [29] [30] [31] . In the present study, the authors considered as an object of interest the analysis of the Spanish population aged 18-30, as it is the first stage of adulthood and where it is believed that there is a great possibility of changing life habits [32, 33] . Based on the aforementioned, the aim of the study was to know the influence and relationship of PA on BMI and sociodemographic and psychosocial characteristics in young Spanish adults aged [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] in the period of 2009-2017.
Materials and Methods

Participants and Design
A cross-sectional study was conducted in different years (2009, 2011/2012, 2014 and 2017) with different samples and registration of young adults aged 18-30 residing in Spain using records from the European Health Survey in Spain (EHSS) in 2009 [34] and 2014 [35] and the National Health Survey (NHS) in 2011/2012 [36] and 2017 [37] . The surveys were conducted by the National Statistics Institute (INE, abbreviation in Spanish) and the Ministry of Health, Social Services and Equality (MSSI, abbreviation in Spanish). In both surveys, personal interviews were conducted by the INE and MSSI using multi-stage probabilistic sampling by municipalities (first stage), sections (second stage) and individuals (third stage). Participants were selected by random sampling and fees based on sex and age. The inclusion criteria, for the data analyzed in the present study, were age 18-30 and a resident of Spain during the years of the surveys. The exclusion criteria were age under 18 or over 30 and inability to respond to the interview, whether due to disability, illness, ignorance of the language or any other circumstance. The data obtained from the surveys were extracted from web pages of the INE and MSSI in the form of anonymized microdata, thus no authorization was required for their use. According to Spanish law, no report from the ethics committee is required to use anonymous and public data from these institutions.
For the present study, all the records of young adults aged 18-30 were selected. The total sample of participants numbered 10,061: 2879 were from 2009, 2637 from 2011/2012, 2350 from 2014 and 2195 from 2017.
Outcome Measures
The dependent variable was the frequency of PA, which could be sedentary, perform physical activity occasionally, perform physical activity several times a month and perform physical activity several times a week.
The independent variables were: the year of the survey (quantitative variable), 2009, 2011/2012, 2014 or 2017; age (quantitative variable); sex (categorical), male or female; nationality (categorical), Spanish or foreigner; smoker (dichotomous), yes or no; marital status (categorical), single, married, divorced, widowed, separated and unifying separated, divorced or widowed in a single variable; educational level (categorical), without studies, primary, secondary, high school/vocational education and training or university; social class (established according to the categories proposed by the Spanish Society of Epidemiology [38] ), which was stratified into the three levels of high class (Level I, directors and managers of companies with 10 or more employees and professionals with university degrees; and Level II, directors of companies with less than 10 employees and professionals with college diplomas), medium class (Level III, intermediate occupations, and Level IV, workers in qualified technical occupations), and low class (Level V, primary sector workers; and Level VI, unskilled workers); health self-perception (categorical), psychosocial problems measured by the Goldberg Health Questionnaire (GHQ12); depression (dichotomous) through direct questioning; and the BMI (quantitative variable), which was calculated from self-reported body weight and height.
Statistical Analysis
The quantitative variables are expressed by means of the median and the mode, since they did not follow a normal distribution when performing the Kolmogorov-Smirnov normality test. Qualitative variables (categorical or dichotomous) are expressed by count (n) and percentage (%). The categorized variables were compared using chi-square tests for contingency tables; in the case of 2 × 2 tables, the chi-square statistic with Yates correction was used, and, when some expected frequency was ≤5, Fisher's exact test was applied. Multiple logistic regression was performed to determine the influence of the variables on the frequency with which young adults performed PA. For this regression, it was established that they did not perform PA frequently if they described being sedentary or occasionally performing PA, while performing PA several times a month or several times a week established that they performed PA frequently. The Wald statistic was used, in which variables with p ≥ 0.15 were eliminated one by one from the model. Odds ratios (ORs) were calculated with 95% confidence intervals. Statistical significance was considered with a value of p < 0.05, and all hypothesis contrasts were bilateral. The statistical program IBM SPSS, version 24 (IBM Corp, Armonk, NY, USA), licensed for the University of Castilla-La Mancha (UCLM) was used for the statistical treatment of the data.
Results
The total sample of participants in the study numbered 10,061, with an age range of 18-30. The median age was 25, and the mode age was 30. In height, both the median and the mode were 170 cm, and, in terms of weight, a median of 68 kg and a mode of 70 kg were obtained. Of the total sample, 48.6% were men versus 51.4% women, and it was observed that 81.6% were single, 17.3% married and 1.1% widowed, separated or divorced. Young adults who reported a state of health perceived as regular, bad or very bad accounted for 11.2% of the total sample. Of those surveyed, 8.7% reported a slight limitation and 1.3% a severe limitation in the last six months. In turn, 56.5% of young adults reported that worry made them lose a lot of sleep.
Of the sample, 35.8% were smokers, of whom 53.6% were men, and a significant difference was found between sexes (p < 0.001). Being constantly overwhelmed and stressed was reported by 60.5% of the sample, of whom women represented 54.3%, with a significant difference between sexes (p < 0.001). A feeling that they could not overcome their difficulties was reported by 48.9% of the total sample, which was composed of 47.4% men and 52.6% women (p ≥ 0.05). Of the total sample, 39.5% reported feeling unhappy, which was composed of 46.1% men and 53.9% women (p < 0.01). A loss of self-confidence was felt by 27.4% of the total sample, which was composed of 46.2% men and 53.8% women (p < 0.05). Table 1 shows the sociodemographic characteristics of the sample according to the years of the surveys. Table 2 shows the anthropometric variables and their relationship with frequency of PA among the young adults studied. It can be seen that men had more PA than women (p < 0.001), that the percentage of smokers was lower among those who trained several times a week, and that those who have sedentary behavior are those who smoked the most. Regarding the percentage of people who did PA several times a week, it was observed that, in 2014, there was a higher percentage, with 2011/2012 being the year in which the fewest people did PA several times a week. Therefore, one could say that was the year in which a sedentary lifestyle was most common. Table 2 . Frequency of physical activity in relation to health self-perception and sociodemographic and psychosocial characteristics in young Spanish adults aged 18-30 (2009-2017 The BMI data in the different years of the surveys can be seen in Figures 1-3 . The BMI of the total sample can be observed in Figure 1 (p < 0.01).
The BMI of men is presented in Figure 2 (p > 0.05), which shows how the percentage of overweight men decreased from a value of 32% in 2009 to 20.2% in 2017. The BMI of women is shown in Figure 3 (p < 0.05), which shows the percentage of obese women rose from 23.2% in 2009 to 27.2% in 2017. BMI and its relation to educational level can be seen in Figure 4 (p < 0.001), where 69.7% of people with university studies had a normal weight as compared to 48.4% of people without studies. Of the total sample, 5.4% were underweight, 63.7% were of normal weight and 30.9% overweight or obese. Looking at the distribution by weight, 8% of the participants in the surveys weighed less than 50 kg, 51.8% weighed 51-70 kg, 33.1% weighed 71-90 kg, 5.9% weighed 91-110 kg and 1.2% weighed more than 110 kg. Table 3 shows the relationship between BMI and different anthropometric variables in the sample. Table 3 . Body mass index related to sociodemographic and psychosocial variables, health status, alcohol consumption and frequency of physical activity in young Spanish adults aged 18-30 (2009-2017 The logistic regression analysis presented in Table 4 shows the frequency of PA and its association with normal weight (OR 1.66, 95% CI 1.25-2.20, p = 0.001), alcohol consumption (1-2 times/week (OR 1.97, 95% CI 1.47-2.63, p < 0.001) and 1-3 times/month (OR 1.56, 95 CI 1.22-2, p < 0.001)), being male (OR 2.63, 95% CI 2.09-3.32, p < 0.001), being single (OR 2.11, 95% CI 1.58-2.8, p < 0.001), university studies (OR 2.66, 95% CI 0.99-7.18, p = 0.054), feeling more happy than usual (OR 1.97, 95% CI 1.09-3.58, p = 0.026), feeling happy as usual (OR 1.55, 95% CI 0.91-2.66, p = 0.110), Social Classes I and II (OR 1.34, 95% CI 1.02-1.78, p = 0.042), Social Classes II and IV (OR 1.35, 95% CI 1.08-1.70, p = 0.008), smoking (OR 1.66, 95% CI 1.33-2.08, p < 0.001) and weighing 71-90 kg (OR 1.98, 95% CI 0.83-4.70, p = 0.122). Table 4 . Logistic regression model for the association between the frequency of physical activity, BMI and sociodemographic and psychosocial characteristics of young Spanish adults aged 18-30 (2009-2017) . 
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Discussion
The aim of the study was to know the influence and relationship of PA on BMI and sociodemographic and psychosocial characteristics in young Spanish adults aged 18-30 during 2009-2017. The study found that obesity increased according to the age of the respondents, rising from 21.9% between 18 and 22 years old to 50.3% between 27 and 30 years old. Another finding was that a sedentary lifestyle decreased considerably from 42.1% in 2011/2012 to 29.5% in 2017.
A high BMI and depression are two current problems in society carrying a significant burden in terms of disease, functional disability and mortality [3, 19, 20, 22, 39, 40] . In line with our findings, it has been found that obesity increases the risk of depression [41, 42] and that the reverse is also true [43] , with there being a bidirectional relationship. Physical activity seems to have a significant relationship with depression [39, 44, 45] and with overweight and obesity [5, 46] . A possible solution to improve both pathologies is PA. This study shows that obese people have more than twice as much depression as those with normal weight. In sedentary youth, there is the highest rate of obesity and depression. Trends have been observed that depressed obese people do less PA than obese people without depression [39] .
In the different years of the study, sedentary lifestyle significantly reduced and frequency of PA increased significantly to several times a week among young adults between 2011/2012 and 2017. However, there was also an increase in obesity between 2011/2012 and 2017; these results are similar to other studies [47, 48] . This could be due to the fact that obesity in the total sample is influenced by obesity among women, which has increased progressively in every year of the survey. In men, obesity decreased in 2014 (the year in which obesity fell in the total sample), when PA increased to several times per week, and they had a less sedentary lifestyle; 2011/2012 and 2017 showed similar values. The incidence of obesity was stable in men and increased in women, which may be due to men doing 2.63 times more PA than women and is similar to data in another recent study [48] .
Among the results presented, it is stated that PA in the young adults surveyed is related to levels of happiness, although other studies refer to the relationship between PA and quality of life, self-esteem and affection [9, 49] . With regard to happiness, failure to maintain adequate PA is associated with lower levels of mental health, including depression [50] . In our study, sedentary lifestyle and obesity are associated with a higher percentage of respondents who reported having suffered depression, a finding that is also corroborated in the literature [39, 44, 45, 51] .
The differences in relation to social class are also reflected in the figures of obesity and overweight in Social Classes I and II and in Social Classes V and VI, with the values of Social Classes V and VI (5.7 and 3.9, respectively) greater than Social Classes I and II. In this case, it should be said that Social Classes V and VI showed the highest percentage of respondents. There are studies that show results similar to those found in this work, reflecting the relationship of obesity with social class and parents' BMI status [52] [53] [54] . In addition, it can be seen how obesity is related to PA, since Social Classes I and II and Social Classes III and IV have ORs of 1.34 and 1.35, respectively, in relation to doing more PA than Social Classes V and VI. A similar situation occurs with the educational level of the respondents, in which it is seen that those who have university studies do 2.66 times more PA than respondents without studies. Similarly, a higher educational level correlates with lower obesity, lower overweight, lower underweight and higher normal weight, similar results to those obtained by Peterson [55] .
Alcohol consumption among young adults is related to BMI. It is observed that young adults with obesity have a higher rate of alcohol consumption as compared to those with normal weight, which is similar to the study by Monteiro et al. [56] . In relation to alcohol consumption and the frequency of PA of young adults, it is observed that those who do PA consume more alcohol than those who do not, coinciding with the findings of a recent review [57] .
The finding of a relationship between a healthy lifestyle including PA and an unhealthy lifestyle including alcohol consumption may be surprising, and it may be due to a more active social life, as argued by other authors [54, 58] . However, we observe in this work how, with tobacco, we obtain opposite values, since sedentary young adults are 1.66 times more likely to smoke than those who do PA.
Physical activity programs, including programs involving parents in healthy habits for their children [59] , the use of mobile PA applications [60] , recreational activities that require movement [61] and virtual reality implementation [62] , among others, are interventions that offer positive results in increasing levels of PA and reducing obesity in the young population.
Limitations
A limitation of this study is that PA was not objectively quantified with accelerometers or similar devices, as it was collected through self-reported questionnaires. With more objective instruments, the data collected would have greater validity and could avoid a possible altered perception by respondents. Another limitation is that dietary control data were not available for association with BMI, which was calculated by weight and self-referenced height; therefore, it was not measured with sensitivity devices indicating body composition, such as the fat mass and muscle mass of participants, which would have provided more detailed information on participants' body composition and the association with PA. With a more precise control of the diet and evaluation of body composition, it could be known if the increase in weight produced in 2017 was due to fat mass or muscle mass. Therefore, it would be interesting to carry out future studies that took these characteristics into account.
However, among the strengths of the study is the sample size, which is nationally representative and updated evidence on the situation of young adults in Spain, in relation to obesity and PA, as well as the circumstances that concur, among which that PA does help reduce obesity. All of this will allow for coherent intervention patterns.
Conclusions
In the period between 2011/2012 and 2017, sedentary lifestyle in young adults was reduced and PA was increased, with men being more active than women.
In this study, the realization of PA several times a week was associated with being a man, being a non-smoker, having a very good perception of one's health, having good mental health and being happy and self-confident.
Obesity was associated with young adults between 27 and 30 years old, who belong to Social Class V or VI, lead a sedentary lifestyle and are without studies. Over the study period, obesity was increased in women and decreased in men.
As implications for practice, the data indicate the need to propose programs that promote PA and diet control in young adults, aiming at a higher uptake among young women to curb the increase in overweight and obesity levels in this population in order to try to reverse them in later adulthood and achieve habits to maintain a healthy state throughout life. 
